DNA repair synthesis in cultured fish and human cells exposed to fish S9-activated aromatic hydrocarbons.
Unscheduled DNA repair synthesis was measured autoradiographically in cultured rainbow trout gonad (RTG) and human fibroblast (HF) cells following exposure to aflatoxin B1 (AFB1), 3,4-benzopyrene (BP), 1,2,5,6-dibenzanthracene (DBA), 1,2-benzanthracene (BA) and pyrene (PY) activated with S9 prepared from rainbow trout liver. S9 from rainbow trout injected with Arochlor 1254 or an oil extract was compared with S9 from Fischer rats injected with Arochlor 1254 for the ability to activate AFB1 and cause DNA repair in RTG and HF cells. All three types of S9 activated AFB1, but the measured DNA repair response was greater in the HF cells. A significant grain count response was found following exposure of HF cells to fish S9-activated BP. Using assay conditions which enhance fish cell grain counts, a significant level of DNA repair was also found in RTG cells exposed to fish S9-activated BP. Marginal but statistically significant amounts of DNA repair were elicited in HF and RTG cells exposed to rainbow trout S9-activated BA and DBA, but no response was detected following PY exposure. Fish S9 was found to be able to activate a series of polycyclic aromatic hydrocarbons (PAH) and cause DNA repair synthesis in both fish and mammalian cells. The magnitude of the repair response roughly parallels the carcinogenic potential of the PAHs. These results elicit trans species and phyla comparisons which help to validate fish as models for aquatic carcinogenesis research, and also demonstrate PAH DNA-damaging effects on fish DNA, adding further credence for studying the effects of these chemicals on aquatic organisms.